Abstract J. B. Diaz and F. T. Metcalf established some results concerning the structure of the set of cluster points of a sequence of iterates of a continuous self-map of a metric space. In this paper it is shown that their conclusions remain valid if the distance function in their inequality is replaced by a continuous function on the product space. Then this idea is extended to some other mappings and to uniform and general topological spaces. . Then we show that our results may be carried over to uniform spaces and, further, that some of our conclusions hold in Hausdorff topological spaces.
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We now establish the generalization of Theorem 2 of Diaz and Metcalf [6] . THEOREM 
Let A be a continuous self-map of a metric space (X, d). Suppose that (i) F(A) is nonempty and compact. (ii) there exists a non-negative continuous function <p: X X A' -* R o such that <p(Ay,F(A)) < <p(y, F(A))fory eX-F(A), (iii) O(x, A) is compact for some x e X. Then£P(x) is a nonempty, compact and connected subset of F{A). Either ^C(x) is a singleton or is uncountable. In the caseJif(x) is a singleton, ]im n _ ao A"x exists and belongs to F(A). In the case £P{x) is uncountable, it is contained in the boundary of F{ A ).

PROOF. The compactness of O(x, A) implies nonemptiness of £e(x). We now show that£C(x) c F(A). If some iterate
'x, F(A)) = <p(A£, F(A)) < v ( { , F(A)).
Nowj -» <p(A"x, y), for fixed A"x, is a continuous function: X -> i? 0 and so will attain its infimum on F(A). Therefore there exists a p n e F(A) such that <p(A"x, F(A)) = <p(v4"*, /»"). Corresponding to each ,4"'* of the convergent subsequence {A" i x}fL l we have ap n , e F(^4). Since ^(^4) is compact, {p n .}? =l will have a convergent subsequence denoted by {p m }°°m l converging to q, say, in
Letting w, -» oo, we have, since <p is continuous, <p(£, ^r) < <p(A"x, p n ). Since <p(^"x, /;") = <p(A"x, F(A)) -» r > 0, we have <p(£, ?) < r. Thus r < <p(A£, F(A)) < <p(£, F(A)) < <p(£, 9) < r. This is absurd. Therefore £ = A£, that is, | e F(.4). In other words Sf(x) c f (^) . Further, £C(x), being a closed subset of the compact set -F(.4), is compact.
We now prove that^(x) is connected. Suppose the contrary. Then there exist two nonempty, disjoint, closed subsets S l5 S 2 oi^C(x) such that^P(x) = S 1 U S 2 - where the value of <j>(.x, y) occurs at the intersection of the row containing x with the column containing y. We have
Further <p is continuous o n J f x^ because it has the discrete topology. Also F(A) is nonempty and compact and so is O(a, A). Thus we may invoke our theorem to show that J*?(a) is a nonempty, compact and connected subset of F(A). REMARK 
. We call A quasi-contractive if the strict inequality sign holds. The concept of quasi-contractiveness has been discussed by Diaz and Metcalf [6] . We define the mapping A to be <p-quasi-nonexpansive if F(A) * 0 and f o r x G^-i^) , p e F(A) we have <p(Ax, p) < <p(x, p) where <p: X X X -* R o . We say that A is <p-quasi-contractive if the strict inequality sign holds. In this connection we now prove THEOREM 
Let A: X -» X be a continuous self-map of a metric space (X, d). Suppose that A is <p-quasi-contractive, where <p is a continuous function from
X X X -» R o . Then£\x) c F(A). Ifq>(x, y) = 0 «• x = y,
i) .F(.<4) is nonempty and compact, (ii) there exists a continuous function <p: X X X -> R o such that <p(y, z) = 0 if and only ify -z, (iii) A is <p-asymptotically regular, (iv) O(x, A) is compact. ThenJif(x) is a nonempty, compact and connected subset ofF(A). Either JiP(x) is singleton or uncountable. In the case SC(x) is a singleton \im n _ oo A"x exists and belongs to F(A). In the case£f(x) is uncountable it is contained in the boundary of F(A).
Therefore ^C(x) c F(A). Obviously ^C(x) is closed. Since F(A) is compact and SC(x) is closed, ^C(x) itself is compact. In view of the proof of Theorem 1, to [71 prove that JSf(jc) is connected we need prove only d(A m x, F(A)) -» 0 as m -* oo and this follows from the compactness of O(x, A) and the fact that^P(x) c F(A).
The remaining part of the proof is as in Theorem 1.
We may relax the compactness conditions on F(A) by assuming A to be (p-quasi-nonexpansive. This we state as THEOREM We now take the range of A to be compact and derive THEOREM 
Let A be a continuous self-map of a metric space (X, d). Suppose (i) F(A) is nonempty, (ii) A is <p-asymptotically regular where <p is a continuous function: X X X -> R Q and<p(y, z) = 0 if and only ify = z. Then ^C(x) c F(A). If, in addition, A is (p-quasi-nonexpansive, then J?(x) consists of at most one point. If O(x, A) is compact, then tom m _ aa A"x -p, where
PROOF. The fact that A is <p-asymptotically regular and vanishes only on the diagonal shows that.5?(;t) c F(A). HA is <p-quasi-nonexpansive and;?, q e £C(x)
with
Let A: X -> Xbe continuous. Suppose (i) A( X) is compact, (ii) A is <p-asymptotically regular where <p is a continuous function: X X X -* R o and <p(x, y) = 0 if and only if x = y. Then, for x e X, the set SC(x) is a nonempty, compact and connected subset of F(A). Either Sf(x) contains exactly one point or is uncountable. In the casel?(x) is a singleton, ]im m _ x A m x exists and belongs to F(A). In the case ^C(x) is uncountable, it is contained in the boundary ofF(A).
PROOF. Since A is continuous, F(A) is closed and so is compact as F(A) c A(X), which is compact. Since O(Ax, A) c A(X), we have O(Ax, A) is compact. [ 8 ]
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Condition (ii) now implies that SC(Ax) c F(A). But &(x) = &(Ax). Hence JSf(x) c F(A). The compactness of O(Ax, A) implies that d(A"x, F(A)) -> 0 as
n -* oo. The remaining conclusions can be derived as in Theorem 1.
Following the idea of Singh and Zorzitto [9] we have THEOREM Corresponding to Theorem 2 we state the following theorem without proof as it can be derived by combining the methods of Theorem 2 and Theorem 6.
Let Abe a continuous self-map of a metric space (X, d). Suppose (i) F(A) is nonempty and compact (ii) there exists a continuous function <p: X X X -> R o such that <p(y, z) = 0 if and only if y = z and for y e X -F(A), <p(Ay, F(A)) < <p(y, F{A)) and <p(A m y, F(A)) < <p(y, F(A))foran integer m = m(y), (iii) O(x, A) is compact. ThenSC(x) is a nonempty, compact and connected subset ofF(A). Either Of (x) is a singleton or is uncountable. In the case ^C(x) is a singleton, hm m^,ao A m x exists and belongs to F{A). In the case^C(x) is uncountable it is contained in the boundary ofF(A).
PROOF. Since O(x, A) is compact, JSf (JC) is nonempty. It is enough to prove that J?(x) c F(A)
.
THEOREM 7. Let A: X -* X be a continuous self-map of a metric space (X, d). Suppose that F(A) # 0 and A is <p-quasi-inonexpansive where q>: X X X -» R o is continuous. Assume further that for y e X -F(A) and p e F(A) there exists an integer m = m(y, p) such that <p(A m y, p) < <p(y, p). Then for x G X, &(x) c F{A). If <p(y, z) = 0 «=> y = z, then, for any x G X, SC(x) consists of at most one point. If, in addition, O(x, A) is compact then lim OT _ 00^4 m jc exists and belongs to F(A).
Now we shall use conditions similar to those of Caristi [4] to derive the same conclusions as those of Diaz and Metcalf [6] . [9] THEOREM 8. Tarafdar [10] has extended some results of Diaz and Metcalf [2] to uniform spaces. We shall show that the results of Tarafdar still hold when our condition replaces his inequality. Our notations will conform to those of Thron [11] .
Let A be a self-map of a metric space (X, d). Suppose (i) A is continuous at eachpont ofF(A), (ii) F(A) is nonempty and compact, (iii) there exists a function \p: X -* R o such that for y e X, d{Ay, F(A)) <
Let (X, h) be a uniform space, h being the uniformity. The uniform topology induced by h will be denoted by y h . A family { p a : a e / } of pseudometrics on X is called an associated family for the uniformity h on X if the family { H(a, e)\a G /, e > 0} where H(a, e) = {(x, y)\p a (x, y) < e] is a subbase for h. A family { p a \a G / } of pseudometrics on X is called an augmented associated family for h if {p a \a e / } is an associated family for h and has the additional property that given a, /3 e /, there is y e / such that p y (x, y) > max(p a (x, y), p $ (x, y)) for all x, y G X. An associated family and an augmented associated family for h will be denoted respectively by^(h) and&*(h).
We are now in a position to give our 
Then, for each x e X, the S~h-cluster set £C{x) is a nonempty S~h-closed and -connected subset of F(A). In the case JSf(x) is just one point then £T h -]hn A"x exists and belongs to F(A). In the case^C(x) contains more than one point then it is contained in the ^-boundary ofF(A).
PROOF. The sequence {A"x}™ -1 being a net in A(X), which is compact, jSf(jc) is nonempty. Then^C(x), the set cluster points of{A"x}™ =1 
is a closed subset ofF(A). If^C(x) consists of more than one point then it is contained in the boundary of F(A). If we further assume that <p(x, y) = 0 // and only if x = y, then Jif(x) is at most a singleton. IfJjf(x) is a singleton and O(x, A) is compact, then ]im n _ oo A"x exists and belongs to F(A).
